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<400> 1 
gaattctgtg 


gtagcacaga 


ataatgaaaa 


gtgtgtaaag 


aagggtaaaa 


aaaaccgaat 


60 


gcgaggcatc 


cggttgaaat 


aggggtaaac 


agacattcag 


aaatgaatga 


cggtaataaa 


120 


taaagttaat 


gatgatagcg 


ggagttattc 


tagttgcgag 


tgaaggtttt 


gttttgacat 


180 


tcagtgctgt 


caaatactta 


agaataagtt 


attgatttta 


accttgaatt 


attattgctt 


240 


gatgttaggt 


gcttatttcg 


ccattccgca 


ataatcttaa 


aaagttccct 


tgcatttaca 


300 


ttttgaaaca 


tctatagcga 


taaatgaaac 


atcttaaaag 


ttttagtatc 


atattcgtgt 


360 


tggattattc 


tgcatttttg 


gggagaatgg 


acttgccgac 


tgattaatga 


gggttaatca 


420 


gtatgcagtg 


gcataaaaaa 


gcaaataaag 


gcatataaca 


gatcgatctt 


aaacatccac 


480 


aggaggatgg 


gatccaaaat 


aaggaggaaa 


aaaaaatgac 


tagtattttt 


gcagaacaaa 


540 


ctgtagaggt 


agttaaaagc 


gcgatcgaaa 


ccgcagatgg 


ggcattagat 


ctttataaca 


600 


aatacctcga 


ccaggtcatc 


ccctggaaga 


cctttgatga 


aaccataaaa 


gagttaagcc 


660 


gttttaaaca 


ggagtactcg 


caggaagctt 


ctgttttagt 


tggtgatatt 


aaagttttgc 


720 


ttatggacag 


ccaggacaag 


tattttgaag 


cgacacaaac 


tgtttatgaa 


tggtgtggtg 


780 


tcgtgacgca 


attactctca 


gcgtatattt 


tactatttga 


tgaatataat 


gagaaaaaag 


840 
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p — i 4- panpppa 
L d LLayt-Lua 


ydddydUd l l 


p+- r'a+r +- anna 
L LLa L layya 


LdL Laya Lya 


Ly y uy iLuay 


aaa/^tppTaa4-/-T 
aaaL ty aa Ly 


900 


a apTppTP' , aa.aa 
dayLyv_dddd 


at" p* tr p^ t~ p p 4- p 
dLLLtLtL-Ly 


aLaay L LLdL 


a aanf* 1" t" r*aa 
dddy l u LLdu 


ra a rnrh f pp 

LdQLyLL LLL 


yyaaaau Ly l. 


960 




LayuL-dy L la 


dLsLddLydL l 


C L LLyyoada 


aay Lay l LdL 


t" t* CCA fit" ran 


1020 


ay y tyya Lay 


a a t* t* pnl" a a rt 
dd l Luy Lctay 


yaayuL Laiy 


LLyy ty l Ly ^ 


ay LLy y lq La 


n\~cnccctn^~c 

y LLyL^y y l l» 


1080 




ddLLdLLLLL* 




u ty uy y y oy l. 


ya l Ly aayy y 


L l (_i L. ^^dL LL 


1140 


pap*Taatr't~PTaa 
uayda L L y dd 


t" a a pa nnr 1 !" a 
LadUdyy L La 


ddadLay Ly L. 


a a a a +- f 1" r t" t 
ddddL L LL l L 


LaL LaUL L Ld 


L > a y l a lq 


1200 


■HpTaaapaapf/" 1 
LydaaLdayu 


naat"aaanat" 
yddLdddydL 


a Luya l y \— ■ y y 


paaaafirfaa 
irdddd l L.ydd 


dL Lay LLOL L 


PTaaa4-apTr ,, aPT 
Vwj ex ci ci Lauv^ay 


1260 


p a a "I - 4- ptpt ptpt a 

Cadt tyyyyd 


prat~aaaaap" , pr 
ydLddddduy 


pra a 3pprta aa 
ydddLLyddd 


LddLtdydL L 


/ -'t"ap , PT"r"+"rTat" 
uidty l LydL 


LaLyaLyaL l 


-L J \J 




LL.LaL-L.dddd 


nrra pr fr rr ^ a a 
yydyLLyLaa 


arraaaatTtat" 
dydaaa Lya l 


LddL-dL,L, Ly L 


aa Lyaa l a. l- l- 


1380 


a apaapp4-p^ 

ddCddLljLL-d 


4- p a a p a a pt 

Lyy Lddyddy 


dcycL L LLLy 


a/rcft* f" ppf* rra 
ay y L LULLya 


n i~ p» pt p 1 "I - anp 
i_y LLyLtay l 


t" na 1" a a prt" 3 
LyaLaaLLLd 


14 4 0 


gggccagcaa 


a a /t p p ti /t 

aagyccagya 


aCtCjtdddad 


f~r /~r /-i /"Y pf 4- 4- /-v 

ygecyey u Ly 


/-i4-nPTP 1 Prf*t _ t - T" 

LLyyLy l l l l 


LLLd LdyyL L 


j. *j \j \j 


ccgcccccc l 


gacgagca lc 


aCaadddCCg 


aCyCLCaayL 


p» a pt a ptpt 4- ptpt P* 

CdgdygLgyt 


rraaappprrap 
ydddCCCydC 


iJDv 


ayyaCIdLad 


dyaLdCCayg 


/—i /—f +- +- 4- /-i i~* r~* r~* 

cguLtccccc 


LgyddgtuLL 


CLcyuycycL 


LLLL Ly L LLL 


1 690 

J. U \J 


ydccciyccy 


CULaCCggaL 


dCCLgLLCgL 


p4/4-4*pif'p/-ipi+- 


4- p i^t pr p-r a a PT P~" PT 

LLyyyddy Ly 


4- pr pr p>npt" +*■ 4* p 

LyyoyoL l ll 


J. u 0 VJ 


4- /—i 4~ ~} /^r p "f- /— t ^ 

LCdtdgLLCa 


/-f ^ /^r 4— /— f /**r ^ 

eyecy tdyy t 


3 t* pt* p a ni" t" 
dLLLLdyLLL 


pt pt 4~ pt +• 2 pi pt 4- r> 

yy Ly Ldyy ll 


pT"t* t* pnr , t" p'P'a 
y L LLytLLLa 


a PT P^ +" prpTPT P 1 i - PT 

ayLLyyyLty 


17 4 0 


t g tgcacgaa 


ccccccgL.cc 


agcccgaccg 


z~\ 4- /*■* 4" 4" a 

CLgcgcctcd 


4- /™i /~« ptpt 4- a apf 

LCCygtadCL 


a 4~ p pt f pf 4 p 3 

aLCyLLLLgd 


i r no 


p 4- p p a Ton /-i p 

y LCCddCCCg 


p 4- ^ ^ p ^ p ^ p p 

yiddydLdLy 




a ptPTP'a prp*a 

aLLyyudyud 


ytLaL- Lyy Ld 


a p a ptpt a +" +" a pt 
dtdyydL Lay 


J. 0 U \J 


a /*T a /T /~ ^ pr -~i /T f~t 

cagagcgagg 


tdtgLdggcg 


guycLdCdgd 


4- 4- /—» 4— 4— ft ^ 3 /-T 

yLLCL uyddy 


4- pfpif p-r pt p' p~> 4- o 

L.yy lyyLLLd 


a pt" a ppinpt" a 
dL LatyyL Ld 


1 Q?0 


a p 4- a /T a a /t /t 

CdCLaydayy 


a a /*t 4- -^i 4^ 4* 4~ /r 

dCdgLaLLLg 


gLatctgcgc 


■1— /—i 4- /-^ /—i 4- /-T a a pt 

LCLytLyddy 


pp a pit* 4- a/**'p , 4- 
LLdLjLLdLLL 


4- p pp a a a a a pt 
Ltyydddddy 


1 QRO 

jl y 0 u 


ay i_ eg yi-dgc 


4- /•< 4- 4- /^r — i 4— i /— < 

T-CL.T_gaL.CCg 


y-r /"«aaa/~>aa a /- » 
gCdddCdddC 


p> a pi pt P"» 4- ptpt 4~ 

cdccgcLggi. 


a PT pt PTPT 4- PTPT 4~ 4- 

dgcyyLyyLL 


+P t-t-t-t-rr-ht t" pt 
CLLLLy LLiy 


904 0 

VJ *i VJ 


p a a pp a p p a ft 

oddycagcag 


a +■ 4" a /~* /~r /"> a 

dLtacgcycd 


(^raaaaaaa/^TPr 
gdddddddyy 


a , t*p , f~'"" , aa'~Taa 
d LLLLddydd 


pt 3 4- p~» p^ 4- 4- 4- p-r a 

ydLLLL L Lyd 


1- cf- f- +- t- pf- a r 1 
LLLLLLLLaL- 


/i, J. vj vj 


ggggucugdc 


gcicagLagd 


Itlddddtdu 


4- a pt cr /~< c* /~» a a pt 

LdggLLLddy 


a pt 4~ 4- 4- /~t 4- --\ /-T ^ 

dy L u cy Ldyd 


ddL-ytddaad 


Z, J. U VJ 


ggccatccgL 


Cagyatggcc 


4— 4— 4- /~r 4~ 4— -> ■rs 

iLCLytLtdd 


4- 4- 4- pt 3 +• /t ppf 

LLCydigLLL 


pt pt c> a pt 4- 4- t~ a 4~ 

yycdyu l Lai 


pp p p p /^t p p 4* p 

yyLyyyLy ll 


9 9 9 0 


cugcccgccd 


cccT.ccgggc 


• /-t 4- 4~ /T /-«» 4- 4~ /■*» /t 

cgi, Lgcctcg 


/—» a a p py4- +* /-* -3 a 

CddCgLLCda 


a ■)- p /— • /— » 4— /—i 

dlLCgCtLLL. 


ppppp-^f- 4- 4- p 

yycyydLU L.y 


99ft 0 

Z, O VJ 


tcctactcag 


gagagegtte 


accgacaaac 


aacagataaa 


aegaaaggee 


cagtctttcg 


2340 


actgagcett 


tegttttatt 


tgatgcctgg 


cagttcccta 


ctctcgcatg 


gggagacccc 


2400 


acactaccat 


cggcgctacg 


gcgtttcact 


tctgagttcg 


gcatggggtc 


aggtgggacc 


2460 


accgcgctac 


tgccgccagg 


caaattctgt 


tttatcagac 


cgcttctgcg 


ttctgattta 


2520 
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aT _ pf~pT~at~pa 
d L L L y LdLLa 


y y u lyadctaL 


p f- fphpfpaf 

L L L L L L L L d L 


LLyLLddddL 


apTppaapp1~pr 
ayLLddy^ Ly 


pt a i" p t" pt pt a a 

y a l * ■ uyy a a 


2580 


a t" ppt pt" p a a t~ 
d LLyLLyaa L 


dLLLLLLLLy 


t~pt~pppappa 

LL LLLydLLd 


+- pa prPTpa rpt" 

L LdyyLdLL L 


prapT"t" prrp1~ ni~ 
y d y LLyLLy l 


rt tt tf rota 

LLLLLLLyLy 


2640 


apat~"t~p3P"t~1~ 
a l a l L^ay l l 


oyLLyLyLLv^ 


auyyi^ l l l y y 


ci y Lyuct >-y y 


y yy Lauu l- \-j 


pap1~apacrcI^ , 

C*l V- -v, V— f (-4, V-4 


2700 


pppT~T~T"t~at~pf 


ua l. i_ ^ a i— y v . ci 


snn^^apt-^p 


a c a a c a w ci 


c*k \~a a ci ci a u V— - 


fit"paccjacfpt" 

-w V—* C<L V-- 1 \A V-J \_ 


2760 




LLLLdLyyLy 


yy LLLyLLdL 


y Lyy l y l- l a l 


rtoarttttt 

OLydLL LLLL 


rrp1 _ rr't"t"Pr5Qp 


2820 


Cl y L LUULy^L 


ctctaatttt 


pp;=icrt*pt~ci* : 5P 


part trcfcist 


tat"ppccrtcia 

C-l V-' V^r C4 


cacrat cattc 


2880 


ana p t~ pptp 1~ a 
ay Ly y U L d 


ai - PTP > af^r^r , *an 
d l y LdLLLdy 


f- aarTPTP , aPTP , PT 
Lddy y Ldyuy 


pft~ai"pa1"paa 
y Ld LLd c l. a a 


uayy^L uau v_. 


pnt rttartn 

L< C U Lu w l y 


2940 




p*h a a a a pa pt* 
LLddddLdLL 


dyLLLddLL L 


t" t" pa i" Aff a a a 
l LLd Lay day 


nrnrtprfnt' ptp 
y Lyyoy y Ly y 


ddLLyaad ll 


3000 


l. \_ y LyciLyy^y 


ciyy l l y y y ^-y 


t~Pnpt~t~rfCI'i~P 


f*TClt~Pr5t~t"t"PCI 

C CI L. 1- I— * — y 


aa \-r v — • ^ ci \^ ci 


t rcroctcaa 


3060 


a 3 PT a 3 P t" P /T "H 

adydatLty l 


p a a /~t a a pp p pt 

L-ddyddyyoy 


aharraarrrfprr 

a LdydciyyLy 


a t~ prprrpt - ptppt 
a LyLyL l y Ly 


a a i~ pptprpia pt p 
dd LLyyydyL 


pTpfppra t~ a p p p 
y y Ly d idLLy 




LdcidyLdLya 


npa a pto pt PT"h p 
yyaay oyy l l 


arrpppat t~ pn 
ci y l l La l LLy 


LLyLLddyLL 


pt - t"pappaa+* 

LL LLdyLddL 


d LLdLyyy l a 


3180 


rrp p a a p p p T~ -a 

yLLdaLyL Let 


uy LtLL.ydLd 


pf P* PTPT +" (~* C C\ C 

y Ly y LLLyLL 


a pa ^ r\ c 
dLdLLLdyLL 


PTPTPpapaprt - p 
yy LLdLdy ll 


nafnaat" ppa 
yd l y a a lllci 




pt a a a 3 p p rr rr p 

yaciciayLyyL 


pat""t~t~"r~ppap 


oaf /-* a t~ a t - "H p 
LdCydLdL LL 


pTprpa apTpaptPT 
yyLddyLciyy 


pat* prtppatri 
Ld LLyLLd Ly 


ppt - pa ppa p p 
yy LLdLydLy 




ana t - p p T~ p* ptp 
ay a ULL L^y L 


+■ p> pt pt pt p* a t" 
Ly l Ly y y Ld l 


PTP , PTP , PTP*P , 'h+"PT 

yLyLyLLL. Ly 


a PTpp+*PTPfppra 
d y l l l y y l y d 


a p a p f" t" pptptp 
dLdy l l l y y l 


T" ppppppapp 
LyyLyLydyL 


J J U L 1 




ptt"pni"pparT 
LL LLy ILLdy 


at* pat - ppi- rr a 
d L Ld L LL l y d 


fpnaraanap 
LLydLddydL 


ppTPTpt* t* ppat 
Ly y l l LLLa l 


pppa ptt" a pnt* 
l l y d y l d l y l 


j i \j 


y l Luycuuya 


"rpppat'pt - t~ t~ 
l y Ly d l y l l l 


ppfpt - t~ pTPT"t~ PTPT 

Ly l l Lyy uyy 


■j- ppra a +" rrnrr p 
LLydd LyyyL 


aPTPTT" aPTPPPTPT 

ay y LdyLLyy 


at" paaPTPPr1~a 

aLLuuULU Ld 


3480 


uytdyuoyce 


rtp a t"h rtp a h p 


apppat~pat~p 
dyLLd uyd uy 


ydLdLLLLLL 


ppTPTpapTPra ptp 
LyyLayydyL 


aayy tyayaL 


^S4 0 


yaLayyaya l 


ppt - pt p-> p> p« p> pT PT 

LyLLLLyy 


i~< a p t~ t~ c c\ 

LdLL LLy L L L 


aatanpanpp 
dd LdyLdyLL 


ap+"pppt"t~pp 

d y LLLL L LLL 


pppt*t*papt"p 
LyLL l l a y Ly 


3600 


a p a a p rtt - p /^f a 
aLddLy LLyd 


pt p a partpt - np 

yodOdyoLyo 


npa anna a pn 
yLadyydaLy 


pppnh rnt" p pt 
LLLy LLy Lyy 


ppaPTPpappra 
LLdyLLdLya 


+- apppppppT" 
LdyLLyLy l l 


J U U \J 


nppt" ppt* ppf* 


pp a Pit* t~ p a t~ t~ 
yLctyLLLdLL 


LdyyyLdLLy 


pt a papTPT"t" p ppt 
y d Ldy y LLyy 


t* pt"t*ro p a a a 
lll tydLddd 


a a p a a ppptpp 
dayddLLyyy 




pnppppt" p p p 
uy L-LUu uy uy 


ptrrapapppp 
LLydLdyuLy 


yddLdLyyLy 


npaf paprarrp 
y l a LLdydyL 


ay l l y a l Ly l 


p +" p t - tnt'npr 

LLyLLy LyLL 


3780 


Lay LLdLdyL 


ppra a t~ anpph 
UyddLdyLLL 


p1~ppapppaa 
LLLLaLLLdd 


pppTPTPppTpra pt 
yLyyLLyydy 


a a ppt - ptppt" pt 
ddLL Ly uy Ly 


paaT" ppa f p» +■ 

LddLLLdLLL 


JO"iU 


tritlraat - pa 
l y l itaa LL»d 


t~ /~t prra a a pna 
L.y uyadduy d 


j- ppt~pat~PPt~ 
LLLLLdLLLL 


pf-rpT~pi~"l"pa'r 

y LLLLL Ly O L 


pa nal - phi" na 
LdydLLL l y a 


i~ ppppf" pppp 

LLLLL LyLyL 


_J ^ V L 1 


pat pa/tat pp 
l ci LOaya loo 


+■ +- rrnpnnpa a 
l uyyoyyoad 


yddayLLd ll 


Ldy L L LdLL L 


Ly Layy y l l l 


LLLddLLL Ld 


3960 


ecagagggeg 


ccccagctgg 


caat teeggt 


tegctgetag 


acaacatcag 


caaggagaaa 


4020 


ggggctaccg 


gcgaaccagc 


agccccttta 


taaaggeget 


tcagtagtca 


gaccagcatc 


4080 


agtcctgaaa 


aggegggect 


gcgcccgcct 


ecaggttget 


acttacegga 


ttegtaagee 


4140 


atgaaagccg 


ccacctccct 


gtgtccgtct 


ctgtaacgaa 


tctcgcacag 


egattttegt 


4200 
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y c v.- d y a l o o y 


"trrAAl~At~PAA 

L VJ Q O l_ d C Cl Cl 


pAn1"nt*nAciA 


rararfratra 

Cl w d V^J 1_f V** d 


acacacacca 


gacaagggaa 


4260 


pt t" rrrf nn1" a 

L- L L L< y I.UU C CI 


pjtttPAt~ocrc 

C- V- \~ Cl l_ VJ CJ 


cttcttctcc 


t tgcgcaaag 


cgcggt aaga 


ggctat cctg 


4320 


AtcrtcraACta 

ci l y tyy uuuw 


gacat aggga 


t gect cgtgg 


tggt t aatga 


aaattaactt 


actaegggge 


4380 


tatcttcttt 


ctgccacaca 


acacggcaac 


aaaccacctt 


caegtcatga 


ggcagaaagc 


4440 


i— LLdayL.yL^L> 


rrrrrrp a pa 1" pa 

y y y l-q ci c ci 


1~ArrpppAl"At" 


APPt"CTCaCCJC 

V-^ n*-* ^-J \^ t-* 


tgaccacact 


cact t t ccct 


4500 


y d d dd l. ci ci l l> 


prfPl~PAl - 1 - PA 
Uy^LUQL L L-d 


y a L-L-y c c ci 


\U \*4 \-A CL CL (_A v—* u 


tgtgattgtt 


gecgea t cac 


4560 


rrrfnrrt'pfT 

\ju LU V L. L L. L-L« 


prnAcrttt~crtP 


traaacactt 

l** V— ' Cl CJ Cl l_, ^ 


t tatt accca 


ccaaacaaaa 


cccaaaaaca 


4620 


O. L> Cl l_ d V_> Lr V— 




Cl Cl Cl Cl Cl Cl CA 


caagacaaat 


aa teat tgat 


tgatggttga 


4680 


cz ex ^MMHH ^00 


APtt~rjAPAAA 

a ^— * c c c-i v_^< ci ci ci 


PAAAPPPAPt 

Cl Cl Cl V-^ V** Cl V^r V— 


taaaacccaa 


aacat accca 


aacacacacc 


4740 


dadddddL-dL, 


pAtAAnp/Acit 

v_,o. l a a y y ay l. 


1~'1"1~at"AaAl"n 

c. u. Lu Luau c y 


t*t*nprt'Al"1~ca 

c i— y y lu u u w ci 


ttaataaccjG 


t tcaacaaac 


4800 




ay uy y uayy a 




sraattflaar 

CLV^CICI L LQuuU 


aapapattaa 


cccgaacagc 


4860 


l. u\_-dddL,y 


AnfrrnnpAnt" 

o. y y y y v — a y l 


rtrtf ttaat 

V^r Cr C# C» C C^ l_ 


fiataaaaaoo 

Vj Cl L Cl Cl Cl Cl Cl *J 


tctttaacta 


cacactgaac 


4920 


nrr/Tr a 3 n't* 
yy^-yddL-dy l 


d L L, L- d l_ L. i_ y Cl 




PPfT(7At"fTPt~n 


tantraoaap 

C Cl C ^-^ Cl Cl Cl 


caatatcgea 


4 980 


L.y y uaa L. a. \_^ct 


y uy auy l, l. a a 


f- rri - r 1 rr t" trrra 
l. y l. v— . y l, Ly 


rrt crpafpapn 

y l y i u l cciLy 


PPttAPtdAP 

L- L L L Cl \— L y Cl L» 


caataatcta 

V— - Cl \A C- VJ I— W C 


5040 


y l d dy oy 


ddy l y y a. l d l 


t ntttnrara 

c. y u l. u y ^-a L-a 


pt tpptptoa 

L>L LLLLLLyO 


raaacrtatta 

V Cl Cl 1— Cl C- c* c* 


cgacagaaa t 


5100 


ddL-V_dd L* LrL-d 


d LQLUUaaQQ 


l. ci u y a y c.y *_ 


aayaocty^uu 


APttPPCJCJAA 

Cl C C> *^-J u Cl Cl 


aaaaattaca 


5160 


i_ Laaa Ly y 


y y y d i_ d v_- d l l 


papaa1~aaaa 


("TA"t~CTl - AAAAn 
yciLy Loauuy 


tPAtCTPPtrJA 

C CL C^ V4 V_*- \wr c^ ci 


atctataccg 


5220 


pip a pint" t" At" n 
yuayy l l d c. y 


AAnt"1~p1"APA 


AHAAPtTJCiAt 
ci y a ci • y y ci u> 


aaattaaatt 


ctttattaat 


tat agat ct c 


5280 


prprprprrrPAPPA 
yyyyyL-dL^L-d 


PA'h'hArrAt'At* 

C! L, L dy d L d L 


1~1~pt"pArrrj1"A 


At" orjcrrjA A At* 

ci Lyyyyacici l 


tat pcrcjcicrat 

W Cl C \— * VI v-J VJ Cl C- 


cagtaaaat a 


5340 


t" n rripfAPTAPt" 
L.o.i—.yyciyct^ l 


pAl~pi~pi"'t"n'n 

L>a l. i— y y 


t"n1"p1~p1~p1"n 


Clt"'t"APAt~Pt"CJ 

V-l L L Cl L* Cl L L^ L C4 


cagtaaaaga 


tgeect t t ct 


5400 


l uy^ydydd 


^audayyaay 




np1~rfAP(*TAt~A 
y^ l y d L/ y d Ld 


t aatpattpa 

Ldd L L LL>Q 


L>ciy ciciciciyci l 


5460 


dd LadLLd LL. 


tTTAAOPAAPrr 

uyddyoddoy 


AA"t'1"AA't"rJA't~ 
dd u. l a a l y a u 


rJAPTAAPAAAA 
y ci y ci ci v — aacici 


t atpaataat 

LClLL-ClClLCiy L 


pAppcraacjca 

V-# Cl V-^ ^VJ ci Cl ci 


5520 


a lu ad LUaau 


PAPt~t"PPft"AA 

V_, Cl lw L L. ^ y L d d 


APi"l~rrAnpAA 

ci v— c lu ayLfU ci 


Pnt~Clt~Ai"t~AA 


at ficnct' raa 

Cl C Cl V-h* V_*- l_ Cl Cl 


tgaattttct 


5580 


Pfprtt^tAPtp 
y y l. l d l dL> l l 


^trrt t^trrnt 

Ct LU L LaLyy I, 


t"At"ArfrTprfrr1~ 

Lei l. ci y y V— » y y 


nrrprrps t" 

Vwj \J \J d <-4p d \- 


taat ataccra 

Cp Ci Cl Ci Cl C- C4 V-r VJ Cl 


tgcagt aaaa 


5640 


aaacacacac 


agattcgtga 


tgaacgtttt 


ttcaaaacca 


ataactctca 


atatgattta 


5700 


gttaacggta 


tgtatctcat 


aggtaattaa 


tgatggacaa 


gcgcagaacc 


attgecttea 


5760 


aactaaatcc 


agatgtaaat 


caaacagata 


aaattgtttg 


tgatacactg 


gacagtatcc 


5820 


cgcaagggga 


acgaagccgc 


ettaaceggg 


ccgcactgac 


ggcaggtctg 


gecttataca 


5880 
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gacaagatcc ccggacccct ttccttttat gtgagctgct gacgaaagaa accacatttt 5940 

cagatatcgt gaatatattg agatcgctat ttccaaaaga gatggccgat tttaattctt 6000 

caatagtcac tcaatcctct tcacaacaag agcaaaaaag tgatgaagag accaaaaaaa 6060 

atgcgatgaa gctaataaat taattcaatt attattgagt tccctttatc cactatcagg 6120 

ctggataaag ggaactcaat caagttattt tcttaccagt cattacataa tcgttattat 6180 

gaaataatcg tttgcactgt ctctgttatt caggcaattt caataaaggc acttgctcac 6240 

gctctgtcat tttctgaaac tcttcatgct g 6271 



<210> 2 
<211> 305 
<212> PRT 

<213> Salmonella typhi 
<400> 2 

Met Thr Ser He Phe Ala Glu Gin Thr Val Glu Val Val Lys Ser Ala 
15 10 15 



He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 



Gin Val He Pro Trp Lys Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 



Arg Phe Lys Gin Glu Tyr Ser Gin Glu Ala Ser Val Leu Val Gly Asp 
50 55 60 



He Lys Val Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 



Gin Thr Val Tyr Glu Trp Cys Gly Val Val Thr Gin Leu Leu Ser Ala 
85 90 95 



Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Gin 
100 105 110 



Lys Asp He Leu He Arg He Leu Asp Asp Gly Val Lys Lys Leu Asn 
115 120 125 



Glu Ala Gin Lys Ser Leu Leu Thr Ser Ser Gin Ser Phe Asn Asn Ala 
130 135 140 
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Ser Gly Lys Leu Leu Ala Leu Asp Ser Gin Leu Thr Asn Asp Phe Ser 
145 150 155 160 



Glu Lys Ser Ser Tyr Phe Gin Ser Gin Val Asp Arg lie Arg Lys Glu 
165 170 175 



Ala Tyr Ala Gly Ala Ala Ala Gly He Val Ala Gly Pro Phe Gly Leu 
180 185 190 



He He Ser Tyr Ser He Ala Ala Gly Val He Glu Gly Lys Leu He 
195 200 205 



Pro Glu Leu Asn Asn Arg Leu Lys Thr Val Gin Asn Phe Phe Thr Ser 
210 215 220 



Leu Ser Ala Thr Val Lys Gin Ala Asn Lys Asp He Asp Ala Ala Lys 
225 230 235 240 



Leu Lys Leu Ala Thr Glu lie Ala Ala He Gly Glu He Lys Thr Glu 
245 250 255 



Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp Leu Met Leu Ser 
260 265 270 



Leu Leu Lys Gly Ala Ala Lys Lys Met He Asn Thr Cys Asn Glu Tyr 
275 280 285 



Gin Gin Arg His Gly. Lys Lys Thr Leu Phe Glu Val Pro Asp Val Ala 
290 295 300 



Ser 
305 



<210> 3 
<211> 102 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 3 

ggatccaaaa taaggaggaa aaaaaaatga ctagtatttt tgcagaacaa actgtagagg 
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tagttaaaag cgcgatcgaa accgcagatg gggcattaga tc 



102 



<210> 4 
<211> 101 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 4 

cctaggttat cagctagcga cgtcaggaac ctcgaaaagc gtcttcttac catgacgttg 60 
ttggtattca ttacaggtgt taatcatttt ctttgcagct c 101 



<210> 5 
<211> 97 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 5 

cacggtaaga agacgctttt cgaggttcct gacgtcgcta gctgataacc taggtcatgt 60 
tagacagctt atcatcgata agctttaatg cggtagt 97 



<210> 6 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 6 

agatctacta gtgtcgacgc tagctatcag gtcgaggtgg cccggctcca tgcaccgcga 60 
cgcaacgcg 69 



<210> 7 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 7 

actagtcacc cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga 60 
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<210> 8 
<211> 101 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 8 

cattaaaggt tatcgatgat aagctgtcaa acatgagcta gcctaggtca ttaccaatgc 60 
ttaatcagtg aggcacctat ctcagcgatc tgtctatttc g , 101 



<210> 9 

<211> 101 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 



<210> 10 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 10 

gcgcactagt aaagaaacga accaaaagcc atataaggaa acatacggca tttcccatat 60 
tacacgccat g 71 



<210> 11 

<211> 103 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 



<400> 
cgaaata> 



9 

gac agatcgctga gataggtgcc tcactgatta agcattggta atgacctagg 



60 



ctagctcatg tttgacagct tatcatcgat aacctttaat g 



101 



<400> 
taaac 



11 

taccg cattaaagct tatcgatgat aagctgtcaa acatgacccg ggtcactatt 



60 



tgttaactgt taattgtcct tgttcaagga tgctgtcttt gac 
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103 



<210> 12 

<211> 46 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 

<400> 12 

tcatgtttga cagcttatca tcgataagct ttaatgcggt agttta 46 



<210> 13 

<211> 80 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 



<210> 14 
<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 
<400> 14 

gtgataaact accgcattaa agcttatcga tgataagctg tcaaacatga gcgctctaga 60 
actagttcat tatttgtaga gctcatccat gccatgtgta atcccagcag 110 



<210> 15 

<211> 94 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Cloning Primer 



<400> 13 



gcgcagatct taatcatcca caggaggcgc tagcatgagt aaaggagaag aacttttcac 



60 



tggagttgtc ccaattcttg 



80 



<400> 
gcgcact 



agt aaaaaccttg attgttgggt cgacaacgaa gaagacatcg atgttatcct 



15 



60 



gaaaaagtct accattctga acttggacat caac 



94 
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<210> 16 

<211> 97 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Cloning Primer 



<400> 16 
aactaccgca 


ttaaagctta 


tcgatgataa 


gctgtcaaac 


atgagctagc 


ctaggtcatt 


60 


agtcgttggt 


ccaaccttca 


tcggtcggaa 


cgaagta 






97 


<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 










<220> 

<223> Cloning Primer 












<400> 17 
cgatgcggca 


aaattgaaat 


tagccactga 










<210> 18 
<211> 8908 
<212> DNA 

<213> Artificial Sequence 










<220> 

<223> pSEC84sacB vector 










<400> 18 
gaattctgtg 


gtagcacaga 


ataatgaaaa 


gtgtgtaaag 


aagggtaaaa 


aaaaccgaat 


ou 


gcgaggcatc 


cggttgaaat 


aggggtaaac 


agacattcag 


aaatgaatga 


cggt aat aaa 


ion 


taaagttaat 


gatgatagcg 


ggagttattc 


tagttgcgag 


t gaaggtt tt 


gt tt t gacat 


i ft n 
1 o u 


tcagtgctgt 


caaatactta 


agaataagtt 


attgatttta 


accttgaatt 


attattgctt 


240 


gatgttaggt 


gcttatttcg 


ccattccgca 


ataatcttaa 


aaagttccct 


tgcatttaca 


300 


ttttgaaaca 


tctatagcga 


taaatgaaac 


atcttaaaag 


ttttagtatc 


atattcgtgt 


360 


tggattattc 


tgcatttttg 


gggagaatgg 


acttgccgac 


tgattaatga 


gggttaatca 


420 


gtatgcagtg 


gcataaaaaa 


gcaaataaag 


gcatataaca 


gatcgatctt 


aaacatccac 


480 


aggaggatgg 


gatccaaaat 


aaggaggaaa 


aaaaaatgac 


tagtattttt 


gcagaacaaa 


540 


ctgtagaggt 


agttaaaagc 


gcgatcgaaa 


ccgcagatgg 


ggcattagat 


ctttataaca 


600 


aatacctcga 


ccaggtcatc 


ccctggaaga 


cctttgatga 
10/32 


aaccataaaa 


gagttaagcc 


660 



gttttaaaca 


ggagtactcg 


caggaagctt 


ctgttttagt 


tggtgatatt 


aaagttttgc 


720 


ttatggacag 


ccaggacaag 


tattttgaag 


cgacacaaac 


tgtttatgaa 


tggtgtggtg 


780 


tcgtgacgca 


attactctca 


gcgtatattt 


tactatttga 


tgaatataat 


gagaaaaaag 


840 


catcagccca 


gaaagacatt 


ctcattagga 


tattagatga 


tggtgtcaag 


aaactgaatg 


900 


aagcgcaaaa 


atctctcctg 


acaagttcac 


aaagtttcaa 


caacgcttcc 


ggaaaactgc 


960 


tggcattaga 


tagccagtta 


actaatgatt 


tttcggaaaa 


aagtagttat 


ttccagtcac 


1020 


aggtggatag 


aattcgtaag 


gaagcttatg 


ccggtgctgc 


agccggcata 


gtcgccggtc 


1080 


cgtttggatt 


aattatttcc 


tattctattg 


ctgcgggcgt 


gattgaaggg 


aaattgattc 


1140 


cagaattgaa 


taacaggcta 


aaaacagtgc 


aaaatttctt 


tactagctta 


tcagctacag 


1200 


tgaaacaagc 


gaataaagat 


atcgatgcgg 


caaaattgaa 


attagccact 


gaaatagcag 


1260 


caattgggga 


gataaaaacg 


gaaaccgaaa 


caaccagatt 


ctacgttgat 


tatgatgatt 


1320 


taatgctttc 


tttattaaaa 


ggagctgcaa 


agaaaatgat 


taacacctgt 


aatgaatacc 


1380 


aacaacgtca 


tggtaagaag 


acgcttttcg 


aggttcctga 


cgtcgctagt 


aaagaaacga 


1440 


accaaaagcc 


atataaggaa 


acatacggca 


tttcccatat 


tacacgccat 


gatatgctgc 


1500 


aaatccctga 


acagcaaaaa 


aatgaaaaat 


atcaagttcc 


tgaattcgat 


tcgtccacaa 


1560 


ttaaaaatat 


ctcttctgca 


aaaggcctgg 


acgtttggga 


cagctggcca 


ttacaaaacg 


1620 


ctgacggcac 


tgtcgcaaac 


tatcacggct 


accacatcgt 


ctttgcatta 


gccggagatc 


1680 


ctaaaaatgc 


ggatgacaca 


tcgatttaca 


tgttctatca 


aaaagtcggc 


gaaacttcta 


1740 


ttgacagctg 


gaaaaacgct 


ggccgcgtct 


ttaaagacag 


cgacaaattc 


gatgcaaatg 


1800 


attctatcct 


aaaagaccaa 


acacaagaat 


ggtcaggttc 


agccacattt 


acatctgacg 


1860 


gaaaaatccg 


tttattctac 


actgatttct 


ccggtaaaca 


ttacggcaaa 


caaacactga 


1920 


caactgcaca 


agttaacgta 


tcagcatcag 


acagctcttt 


gaacatcaac 


ggtgtagagg 


1980 


attataaatc 


aatctttgac 


ggtgacggaa 


aaacgtatca 


aaatgtacag 


cagttcatcg 


2040 


atgaaggcaa 


ctacagctca 


ggcgacaacc 


atacgctgag 


agatcctcac 


tacgtagaag 


2100 


ataaaggcca 


caaatactta 


gtatttgaag 


caaacactgg 


aactgaagat 


ggctaccaag 


2160 


gcgaagaatc 


tttatttaac 


aaagcatact 


atggcaaaag 


cacatcattc 


ttccgtcaag 


2220 


aaagtcaaaa 


acttctgcaa 


agcgataaaa 


aacgcacggc 


tgagttagca 


aacggcgctc 


2280 


tcggtatgat 


tgagctaaac 


gatgattaca 


cactgaaaaa 


agtgatgaaa 


ccgctgattg 


2340 
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catctaacac 


agtaacagat 


gaaattgaac 


gcgcgaacgt 


ctttaaaatg 


aacggcaaat 


2400 


ggtacctgtt 


cactgactcc 


cgcggatcaa 


aaatgacgat 


tgacggcatt 


acgtctaacg 


2460 


atatttacat 


gcttggttat 


gtttctaatt 


ctttaactgg 


cccatacaag 


ccgctgaaca 


2520 


aaactggcct 


tgtgttaaaa 


atggatcttg 


atcctaacga 


tgtaaccttt 


acttactcac 


2580 


acttcgctgt 


acctcaagcg 


aaaggaaaca 


atgtcgtgat 


tacaagctat 


atgacaaaca 


2640 


gaggattcta 


cgcagacaaa 


caatcaacgt 


ttgcgccaag 


cttcctgctg 


aacatcaaag 


2700 


gcaagaaaac 


atctgttgtc 


aaagacagca 


tccttgaaca 


aggacaatta 


acagttaaca 


2760 


aatagtgacc 


cgggtcatgt 


ttgacagctt 


atcatcgata 


agctttaatg 


cggtagttta 


2820 


tcacagttaa 


attgctaacg 


cagtcaggca 


ccgtgtatga 


aatctaacaa 


tgcgctcatc 


2880 


gtcatcctcg 


gcaccgtcac 


cctggatgct 


gtaggcatag 


gcttggttat 


gccggtactg 


2940 


ccgggcctct 


tgcgggatat 


cgtccattcc 


gacagcatcg 


ccagtcacta 


tggcgtgctg 


3000 


ctagcgctat 


atgcgttgat 


gcaatttcta 


tgcgcacccg 


ttctcggagc 


actgtccgac 


3060 


cgctttggcc 


gccgcccagt 


cctgctcgct 


tcgctacttg 


gagccactat 


cgactacgcg 


3120 


atcatggcga 


ccacacccgt 


cctgtggatc 


ctctacgccg 


gacgcatcgt 


ggccggcatc 


3180 


accggcgcca 


caggtgcggt 


tgctggcgcc 


tatatcgccg 


acatcaccga 


tggggaagat 


3240 


cgggctcgcc 


acttcgggct 


catgagcgct 


tgtttcggcg 


tgggtatggt 


ggcaggcccc 


3300 


gtggccgggg 


gactgttggg 


cgccatctcc 


ttgcatgcac 


cattccttgc 


ggcggcggtg 


3360 


ctcaacggcc 


tcaacctact 


actgggctgc 


ttcctaatgc 


aggagtcgca 


taagggagag 


3420 


cgtcgaccga 


tgcccttgag 


agccttcaac 


ccagtcagct 


ccttccggtg 


ggcgcggggc 


3480 


atgactatcg 


tcgccgcact 


tatgactgtc 


ttctttatca 


tgcaactcgt 


aggacaggtg 


3540 


ccggcagcgc 


tctgggtcat 


tttcggcgag 


gaccgctttc 


gctggagcgc 


gacgatgatc 


3600 


ggcctgtcgc 


ttgcggtatt 


cggaatcttg 


cacgccctcg 


ctcaagcctt 


cgtcactggt 


3660 


cccgccacca 


aacgtttcgg 


cgagaagcag 


gccattatcg 


ccggcatggc 


ggccgacgcg 


3720 


ctgggctacg 


tcttgctggc 


gttcgcgacg 


cgaggctgga 


tggccttccc 


cattatgatt 


3780 


cttctcgctt 


ccggcggcat 


cgggatgccc 


gcgttgcagg 


ccatgctgtc 


caggcaggta 


3840 


gatgacgacc 


atcagggaca 


gcttcaagga 


tcgctcgcgg 


ctcttaccag 


cctaacttcg 


3900 


atcactggac 


cgctgatcgt 


cacggcgatt 


tatgccgcct 


cggcgagcac 


atggaacggg 


3960 


ttggcatgga 


ttgtaggcgc 


cgccctatac 


cttgtctgcc 


tccccgcgtt 


gcgtcgcggt 


4020 
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gcatggagcc 


gggccacctc 


gacctgatag 


ctagcgtcga 


cactagctga 


taacctaggg 


4080 


ccagcaaaag 


gccaggaacc 


gtaaaaaggc 


cgcgttgctg 


gcgtttttcc 


ataggctccg 


4140 


cccccctgac 


gagcatcaca 


aaaatcgacg 


ctcaagtcag 


aggtggcgaa 


acccgacagg 


4200 


actataaaga 


taccaggcgt 


ttccccctgg 


aagctccctc 


gtgcgctctc 


ctgttccgac 


4260 


cctgccgctt 


accggatacc 


tgtccgcctt 


tctcccttcg 


ggaagcgtgg 


cgctttctca 


4320 


tagctcacgc 


tgtaggtatc 


tcagttcggt 


gtaggtcgtt 


cgctccaagc 


tgggctgtgt 


4380 


gcacgaaccc 


cccgttcagc 


ccgaccgctg 


cgccttatcc 


ggtaactatc 


gtcttgagtc 


4440 


caacccggta 


agacacgact 


tatcgccact 


ggcagcagcc 


actggtaaca 


ggattagcag 


4500 


agcgaggtat 


gtaggcggtg 


ctacagagtt 


cttgaagtgg 


tggcctaact 


acggctacac 


4560 


tagaaggaca 


gtatttggta 


tctgcgctct 


gctgaagcca 


gttaccttcg 


gaaaaagagt 


4620 


tggtagctct 


tgatccggca 


aacaaaccac 


cgctggtagc 


ggtggttttt 


ttgtttgcaa 


4680 


gcagcagatt 


acgcgcagaa 


aaaaaggatc 


tcaagaagat 


cctttgatct 


tttctacggg 


4740 


gtctgacgct 


cagtagatct 


aaaacactag 


gcccaagagt 


ttgtagaaac 


gcaaaaaggc 


4800 


catccgtcag 


gatggccttc 


tgcttaattt 


gatgcctggc 


agtttatggc 


gggcgtcctg 


4860 


cccgccaccc 


tccgggccgt 


tgcttcgcaa 


cgttcaaatc 


cgctcccggc 


ggatttgtcc 


4920 


tactcaggag 


agcgttcacc 


gacaaacaac 


agataaaacg 


aaaggcccag 


tctttcgact 


4980 


gagcctttcg 


ttttatttga 


tgcctggcag 


ttccctactc 


tcgcatgggg 


agaccccaca 


5040 


ctaccatcgg 


cgctacggcg 


tttcacttct 


gagttcggca 


tggggtcagg 


tgggaccacc 


5100 


gcgctactgc 


cgccaggcaa 


attctgtttt 


atcagaccgc 


ttctgcgttc 


tgatttaatc 


5160 


tgtatcaggc 


tgaaaatctt 


ctctcatccg 


ccaaaacagc 


caagctggat 


ctggcaaatc 


5220 


gctgaatatt 


ccttttgtct 


ccgaccatca 


ggcacctgag 


tcgctgtctt 


tttcgtgaca 


5280 


ttcagttcgc 


tgcgctcacg 


gctctggcag 


tgaatggggg 


taaatggcac 


tacaggcgcc 


5340 


ttttatggat 


tcatgcaagg 


aaactaccca 


taatacaaga 


aaagcccgtc 


acgggcttct 


5400 


cagggcgttt 


tatggcgggt 


ctgctatgtg 


gtgctatctg 


actttttgct 


gttcagcagt 


5460 


tcctgccctc 


tgattttcca 


gtctgaccac 


ttcggattat 


cccgtgacag 


gtcattcaga 


5520 


ctggctaatg 


cacccagtaa 


ggcagcggta 


tcatcaacag 


gcttacccgt 


cttactgtca 


5580 


accggatcta 


aaacactagc 


ccaacctttc 


atagaaggcg 


gcggtggaat 


cgaaatctcg 


5640 


tgatggcagg 


ttgggcgtcg 


cttggtcggt 


catttcgaac 


cccagagtcc 


cgctcagaag 


5700 
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aactcgtcaa gaaggcgata gaaggcgatg cgctgcgaat cgggagcggc gataccgtaa 5760 

agcacgagga agcggtcagc ccattcgccg ccaagctctt cagcaatatc acgggtagcc 5820 

aacgctatgt cctgatagcg gtccgccaca cccagccggc cacagtcgat gaatccagaa 5880 

aagcggccat tttccaccat gatattcggc aagcaggcat cgccatgggt cacgacgaga 5940 

tcctcgccgt cgggcatgcg cgccttgagc ctggcgaaca gttcggctgg cgcgagcccc 6000 

tgatgctctt cgtccagatc atcctgatcg acaagaccgg cttccatccg agtacgtgct 6060 

cgctcgatgc gatgtttcgc ttggtggtcg aatgggcagg tagccggatc aagcgtatgc 6120 

agccgccgca ttgcatcagc catgatggat actttctcgg caggagcaag gtgagatgac 6180 

aggagatcct gccccggcac ttcgcccaat agcagccagt cccttcccgc ttcagtgaca 6240 

acgtcgagca cagctgcgca aggaacgccc gtcgtggcca gccacgatag ccgcgctgcc 6300 

tcgtcctgca gttcattcag ggcaccggac aggtcggtct tgacaaaaag aaccgggcgc 6360 

ccctgcgctg acagccggaa cacggcggca tcagagcagc cgattgtctg ttgtgcccag 6420 

tcatagccga atagcctctc cacccaagcg gccggagaac ctgcgtgcaa tccatcttgt 6480 

tcaatcatgc gaaacgatcc tcatcctgtc tcttgatcag atcttgatcc cctgcgccat 6540 

cagatccttg gcggcaagaa agccatccag tttactttgc agggcttccc aaccttacca 6600 

gagggcgccc cagctggcaa ttccggttcg ctgctagaca acatcagcaa ggagaaaggg 6660 

gctaccggcg aaccagcagc ccctttataa aggcgcttca gtagtcagac cagcatcagt 6720 

cctgaaaagg cgggcctgcg cccgcctcca ggttgctact taccggattc gtaagccatg 6780 

aaagccgcca cctccctgtg tccgtctctg taacgaatct cgcacagcga ttttcgtgtc 6840 

agataagtga atatcaacag tgtgagacac acgatcaaca cacaccagac aagggaactt 6900 

cgtggtagtt tcatggcctt cttctccttg cgcaaagcgc ggtaagaggc tatcctgatg 6960 

tggactagac atagggatgc ctcgtggtgg ttaatgaaaa ttaacttact acggggctat 7020 

cttctttctg ccacacaaca cggcaacaaa ccaccttcac gtcatgaggc agaaagcctc 7080 

aagcgccggg cacatcatag cccatatacc tgcacgctga ccacactcac tttccctgaa 7140 

aataatccgc tcattcagac cgttcacggg aaatccgtgt gattgttgcc gcatcacgct 7200 

gcctcccgga gtttgtctcg agcacttttg ttacccgcca aacaaaaccc aaaaacaacc 7260 

catacccaac ccaataaaac accaaaacaa gacaaataat cattgattga tggttgaaat 7320 

ggggtaaact tgacaaacaa acccacttaa aacccaaaac atacccaaac acacaccaaa 7380 
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aaaacaccat 


aaggagtttt 


ataaatgttg 


gtattcattg 


atgacggttc 


aacaaacatc 


7440 


aaactacagt 


ggcaggaaag 


cgacggaaca 


attaaacagc 


acattagccc 


gaacagcttc 


7500 


aaacgcgagt 


gggcagtctc 


ttttggtgat 


aaaaaggtct 


ttaactacac 


actgaacggc 


7560 


gaacagtatt 


catttgatcc 


aatcagcccg 


gatgctgtag 


tcacaaccaa 


tatcgcatgg 


7620 


caatacagcg 


acgttaatgt 


cgttgcagtg 


catcacgcct 


tactgaccag 


tggtctgccg 


7680 


gtaagcgaag 


tggatattgt 


ttgcacactt 


cctctgacag 


agtattacga 


cagaaataac 


7740 


caacccaata 


cggaaaatat 


tgagcgtaag 


aaagcaaact 


tccggaaaaa 


aattacatta 


7800 


aatggcgggg 


atacattcac 


aataaaagat 


gtaaaagtca 


tgcctgaatc 


tataccggca 


7860 


ggttatgaag 


ttctacaaga 


actggatgag 


ttagattctt 


tattaattat 


agatctcggg 


7920 


ggcaccacat 


tagatatttc 


tcaggtaatg 


gggaaattat 


cggggatcag 


taaaatatac 


7980 


ggagactcat 


ctcttggtgt 


ctctctggtt 


acatctgcag 


taaaagatgc 


cctttctctt 


8040 


gcgagaacaa 


aaggaagtag 


ctatcttgct 


gacgatataa 


tcattcacag 


aaaagataat 


8100 


aactatctga 


agcaacgaat 


taatgatgag 


aacaaaatat 


caatagtcac 


cgaagcaatg 


8160 


aatgaagcac 


ttcgtaaact 


tgagcaacgt 


gtattaaata 


cgctcaatga 


attttctggt 


8220 


tatactcatg 


ttatggttat 


aggcggtggc 


gcagaattaa 


tatgcgatgc 


agtaaaaaaa 


8280 


cacacacaga 


ttcgtgatga 


acgttttttc 


aaaaccaata 


actctcaata 


tgatttagtt 


8340 


aacggtatgt 


atctcatagg 


taattaatga 


tggacaagcg 


cagaaccatt 


gccttcaaac 


8400 


taaatccaga 


tgtaaatcaa 


acagataaaa 


ttgtttgtga 


tacactggac 


agtatcccgc 


8460 


aaggggaacg 


aagccgcctt 


aaccgggccg 


cactgacggc 


aggtctggcc 


ttatacagac 


8520 


aagatccccg 


gacccctttc 


cttttatgtg 


agctgctgac 


gaaagaaacc 


acattttcag 


8580 


atatcgtgaa 


tatattgaga 


tcgctatttc 


caaaagagat 


ggccgatttt 


aattcttcaa 


8640 


tagtcactca 


atcctcttca 


caacaagagc 


aaaaaagtga 


tgaagagacc 


aaaaaaaatg 


8700 


cgatgaagct 


aataaattaa 


ttcaattatt 


attgagttcc 


ctttatccac 


tatcaggctg 


8760 


gataaaggga 


actcaatcaa 


gttattttct 


taccagtcat 


tacataatcg 


ttattatgaa 


8820 


ataatcgttt 


gcactgtctc 


tgttattcag 


gcaatttcaa 


taaaggcact 


tgctcacgct 


8880 


ctgtcatttt 


ctgaaactct 


tcatgctg 








8908 



<210> 19 
<211> 2253 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ClyA::SacB fusion gene 



<220> 

<221> CDS 

<222> (1)..(2253) 

<400> 19 

atg act agt att ttt gca gaa caa act gta gag gta gtt aaa age gcg 

Met Thr Ser He Phe Ala Glu Gin Thr Val Glu Val Val Lys Ser Ala 
15 10 15 

ate gaa acc gca gat ggg gca tta gat ctt tat aac aaa tac etc gac 
He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 

cag gtc ate ccc tgg aag acc ttt gat gaa acc ata aaa gag tta age 
Gin Val He Pro Trp Lys Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 

cgt ttt aaa cag gag tac teg cag gaa get tct gtt tta gtt ggt gat 
Arg Phe Lys Gin Glu Tyr Ser Gin Glu Ala Ser Val Leu Val Gly Asp 
50 55 60 

att aaa gtt ttg ctt atg gac age cag gac aag tat ttt gaa gcg aca 
He Lys Val Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 

caa act gtt tat gaa tgg tgt ggt gtc gtg acg caa tta etc tea gcg 
Gin Thr Val Tyr Glu Trp Cys Gly Val Val Thr Gin Leu Leu Ser Ala 
85 90 95 

tat att tta eta ttt gat gaa tat aat gag aaa aaa gca tea gee cag 
Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Gin 
100 105 110 

aaa gac att etc att agg ata tta gat gat ggt gtc aag aaa ctg aat 
Lys Asp He Leu He Arg He Leu Asp Asp Gly Val Lys Lys Leu Asn 
115 120 125 

gaa gcg caa aaa tct etc ctg aca agt tea caa agt ttc aac aac get 
Glu Ala Gin Lys Ser Leu Leu Thr Ser Ser Gin Ser Phe Asn Asn Ala 
130 135 140 

tec gga aaa ctg ctg gca tta gat age cag tta act aat gat ttt teg 
Ser Gly Lys Leu Leu Ala Leu Asp Ser Gin Leu Thr Asn Asp Phe Ser 
145 150 155 160 

gaa aaa agt agt tat ttc cag tea cag gtg gat aga att cgt aag gaa 
Glu Lys Ser Ser Tyr Phe Gin Ser Gin Val Asp Arg He Arg Lys Glu 
165 170 175 
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get tat gee 
Ala Tyr Ala 



att att tec 
He He Ser 
195 

cca gaa ttg 
Pro Glu Leu 
210 

tta tea get 
Leu Ser Ala 
225 

ttg aaa tta 
Leu Lys Leu 



ace gaa aca 
Thr Glu Thr 



tta tta aaa 
Leu Leu Lys 
275 

caa caa cgt 
Gin Gin Arg 
290 

agt aaa gaa 
Ser Lys Glu 
305 

cat att aca 
His He Thr 



gaa aaa tat 
Glu Lys Tyr 



tct tct gca 
Ser Ser Ala 
355 

get gac ggc 
Ala Asp Gly 
370 

tta gee gga 
Leu Ala Gly 
385 



ggt get gca 
Gly Ala Ala 
180 

tat tct att 
Tyr Ser He 



aat aac agg 
Asn Asn Arg 



aca gtg aaa 
Thr Val Lys 
230 

gec act gaa 
Ala Thr Glu 
245 

acc aga ttc 
Thr Arg Phe 
260 

gga get gca 
Gly Ala Ala 



cat ggt aag 
His Gly Lys 



acg aac caa 
Thr Asn Gin 
310 

cgc cat gat 
Arg His Asp 
325 

caa gtt cct 
Gin Val Pro 
340 

aaa ggc ctg 
Lys Gly Leu 



act gtc gca 
Thr Val Ala 



gat cct aaa 
Asp Pro Lys 
390 



gec ggc ata 
Ala Gly He 
185 

get gcg ggc 
Ala Ala Gly 
200 

eta aaa aca 
Leu Lys Thr 
215 

caa gcg aat 
Gin Ala Asn 



ata gca gca 
He Ala Ala 



tac gtt gat 
Tyr Val Asp 
265 

aag aaa atg 
Lys Lys Met 
280 

aag acg ctt 
Lys Thr Leu 
295 

aag cca tat 
Lys Pro Tyr 



atg ctg caa 
Met Leu Gin 



gaa ttc gat 
Glu Phe Asp 
345 

gac gtt tgg 
Asp Val Trp 
360 

aac tat cac 
Asn Tyr His 
375 

aat gcg gat 
Asn Ala Asp 



gtc gec ggt 
Val Ala Gly 



gtg att gaa 
Val He Glu 



gtg caa aat 
Val Gin Asn 
220 

aaa gat ate 
Lys Asp He 
235 

att ggg gag 
He Gly Glu 
250 

tat gat gat 
Tyr Asp Asp 



att aac acc 
He Asn Thr 



ttc gag gtt 
Phe Glu Val 
300 

aag gaa aca 
Lys Glu Thr 
315 

ate cct gaa 
He Pro Glu 
330 

teg tec aca 
Ser Ser Thr 



gac age tgg 
Asp Ser Trp 



ggc tac cac 
Gly Tyr His 
380 

gac aca teg 
Asp Thr Ser 
395 



ccg ttt gga 
Pro Phe Gly 
190 

ggg aaa ttg 
Gly Lys Leu 
205 

ttc ttt act 
Phe Phe Thr 



gat gcg gca 
Asp Ala Ala 



ata aaa acg 
He Lys Thr 
255 

tta atg ctt 
Leu Met Leu 
270 

tgt aat gaa 
Cys Asn Glu 
285 

cct gac gtc 
Pro Asp Val 



tac ggc att 
Tyr Gly He 



cag caa aaa 
Gin Gin Lys 
335 

att aaa aat 
He Lys Asn 
350 

cca tta caa 
Pro Leu Gin 
365 

ate gtc ttt 
He Val Phe 



att tac atg 
He Tyr Met 



tta 576 
Leu 



att 624 
He 



age 672 
Ser 



aaa 720 

Lys 

240 

gaa 768 
Glu 



tct 816 
Ser 



tac 864 
Tyr 



get 912 
Ala 



tec 960 

Ser 

320 

aat 1008 
Asn 



ate 1056 
lie 



aac 1104 
Asn 



gca 1152 
Ala 



ttc 1200 

Phe 

400 
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tat caa aaa 
Tyr Gin Lys 



cgc gtc ttt 
Arg Val Phe 



aaa gac caa 
Lys Asp Gin 
435 

gga aaa ate 
Gly Lys lie 
450 

aaa caa aca 
Lys Gin Thr 
465 

tct ttg aac 
Ser Leu Asn 



gac gga aaa 
Asp Gly Lys 



tac age tea 
Tyr Ser Ser 
515 

gat aaa ggc 
Asp Lys Gly 
530 

gat ggc tac 
Asp GlyJTyr 
545 

aaa age aca 
Lys Ser Thr 



gat aaa aaa 
Asp Lys Lys 



gag eta aac 
Glu Leu Asn 
595 

gca tct aac 
Ala Ser Asn 
610 



gtc ggc gaa 
Val Gly Glu 
405 

aaa gac age 
Lys Asp Ser 
420 

aca caa gaa 
Thr Gin Glu 



cgt tta ttc 
Arg Leu Phe 



ctg aca act 
Leu Thr Thr 
. 470 

ate aac ggt 
lie Asn Gly 
485 

acg tat caa 
Thr Tyr Gin 
500 

ggc gac aac 
Gly Asp Asn 



cac aaa tac 
His Lys Tyr 



caa ggc gaa 
Gin Gly Glu 
550 

tea ttc ttc 
Ser Phe Phe 
565 

cgc acg get 
Arg Thr Ala 
580 

gat gat tac 
Asp Asp Tyr 



aca gta aca 
Thr Val Thr 



act tct att 
Thr Ser lie 



gac aaa ttc 
Asp Lys Phe 
425 

tgg tea ggt 
Trp Ser Gly 
440 

tac act gat 
Tyr Thr Asp 
455 

gca caa gtt 
Ala Gin Val 



gta gag gat 
Val Glu Asp 



aat gta cag 
Asn Val Gin 
505 

cat acg ctg 
His Thr Leu 
520 

tta gta ttt 
Leu Val Phe 
535 

gaa tct tta 
Glu Ser Leu 



cgt caa gaa 
Arg Gin Glu 



gag tta gca 
Glu Leu Ala 
585 

aca ctg aaa 
Thr Leu Lys 
600 

gat gaa att 
Asp Glu lie 
615 



gac age tgg 
Asp Ser Trp 
410 

gat gca aat 
Asp Ala Asn 



tea gee aca 
Ser Ala Thr 



ttc tec ggt 
Phe Ser Gly 
460 

aac gta tea 
Asn Val Ser 
475 

tat aaa tea 
Tyr Lys Ser 
490 

cag ttc ate 
Gin Phe He 



aga gat cct 
Arg Asp Pro 



gaa gca aac 
Glu Ala Asn 
540 

ttt aac aaa 
Phe Asn Lys 
555 

agt caa aaa 
Ser Gin Lys 
570 

aac ggc get 
Asn Gly Ala 



aaa gtg atg 
Lys Val Met 



gaa cgc gcg 
Glu Arg Ala 
620 



aaa aac get 
Lys Asn Ala 
415 

gat tct ate 
Asp Ser He 
430 

ttt aca tct 
Phe Thr Ser 
445 

aaa cat tac 
Lys His Tyr 



gca tea gac 
Ala Ser Asp 



ate ttt gac 
He Phe Asp 
495 

gat gaa ggc 
Asp Glu Gly 
510 

cac tac gta 
His Tyr Val 
525 

act gga act 
Thr Gly Thr 



gca tac tat 
Ala Tyr Tyr 



ctt ctg caa 
Leu Leu Gin 
575 

etc ggt atg 
Leu Gly Met 
590 

aaa ccg ctg 
Lys Pro Leu 
605 

aac gtc ttt 
Asn Val Phe 



ggc 1248 
Gly 

eta 1296 
Leu 



gac 1344 
Asp 



ggc 1392 
Gly 



age 1440 

Ser 

480 

ggt 1488 
Gly 



aac 1536 
Asn 



gaa 1584 
Glu 



gaa 1632 
Glu 



ggc 1680 

Gly 

560 

age 1728 
Ser 



att 1776 
He 



att 1824 
He 



aaa 1872 
Lys 
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atg aac ggc aaa tgg tac ctg ttc act gac tec cgc gga tea aaa atg 1920 
Met Asn Gly Lys Trp Tyr Leu Phe Thr Asp Ser Arg Gly Ser Lys Met 
625 630 635 640 

acg att gac ggc att acg tct aac gat att tac atg ctt ggt tat gtt 1968 
Thr lie Asp Gly lie Thr Ser Asn Asp He Tyr Met Leu Gly Tyr Val 
645 650 655 

tct aat tct tta act ggc cca tac aag ccg ctg aac aaa act ggc ctt 2016 
Ser Asn Ser Leu Thr Gly Pro Tyr Lys Pro Leu Asn Lys Thr Gly Leu 
660 665 670 

gtg tta aaa atg gat ctt gat cct aac gat gta acc ttt act tac tea 2064 
Val Leu Lys Met Asp Leu Asp Pro Asn Asp Val Thr Phe Thr Tyr Ser 
675 680 685 

cac ttc get gta cct caa gcg aaa gga aac aat gtc gtg att aca age 2112 
His Phe Ala Val Pro Gin Ala Lys Gly Asn Asn Val Val He Thr Ser 
690 695 700 

tat atg aca aac aga gga ttc tac gca gac aaa caa tea acg ttt gcg 2160 
Tyr Met Thr Asn Arg Gly Phe Tyr Ala Asp Lys Gin Ser Thr Phe Ala 
705 710 715 720 

cca age ttc ctg ctg aac ate aaa ggc aag aaa aca tct gtt gtc aaa 2208 
Pro Ser Phe Leu Leu Asn He Lys Gly Lys Lys Thr Ser Val Val Lys 
725 730 735 

gac age ate ctt gaa caa gga caa tta aca gtt aac aaa tag tga 2253 
Asp Ser He Leu Glu Gin Gly Gin Leu Thr Val Asn Lys 
740 745 



<210> 20 
<211> 749 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 20 

Met Thr Ser He Phe Ala Glu Gin Thr Val Glu Val Val Lys Ser Ala 
15 10 15 



He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 



Gin Val He Pro Trp Lys Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 



Arg Phe Lys Gin Glu Tyr Ser Gin Glu Ala Ser Val Leu Val Gly Asp 
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50 



55 



60 



lie Lys Val Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 



Gin Thr Val Tyr Glu Trp Cys Gly Val Val Thr Gin Leu Leu Ser Ala 
85 90 95 



Tyr lie Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Gin 
100 105 110 



Lys Asp lie Leu lie Arg lie Leu Asp Asp Gly Val Lys Lys Leu Asn 
115 120 125 



Glu Ala Gin Lys Ser Leu Leu Thr Ser Ser Gin Ser Phe Asn Asn Ala 
130 135 140 



Ser Gly Lys Leu Leu Ala Leu Asp Ser Gin Leu Thr Asn Asp Phe Ser 
145 150 155 160 



Glu Lys Ser Ser Tyr Phe Gin Ser Gin Val Asp Arg lie Arg Lys Glu 
165 170 175 



Ala Tyr Ala Gly Ala Ala Ala Gly He Val Ala Gly Pro Phe Gly Leu 
180 185 190 



He He Ser Tyr Ser He Ala Ala Gly Val He Glu Gly Lys Leu He 
195 200 205 



Pro Glu Leu Asn Asn Arg Leu Lys Thr Val Gin Asn Phe Phe Thr Ser 
210 215 220 



Leu Ser Ala Thr Val Lys Gin Ala Asn Lys Asp He Asp Ala Ala Lys 
225 230 235 240 



Leu Lys Leu Ala Thr Glu He Ala Ala He Gly Glu He Lys Thr Glu 
245 250 255 



Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp Leu Met Leu Ser 
260 265 270 



Leu Leu Lys Gly Ala Ala Lys Lys Met He Asn Thr Cys Asn Glu Tyr 
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275 



280 



285 



Gin Gin Arg His Gly Lys Lys Thr Leu Phe Glu Val Pro Asp Val Ala 
290 295 300 



Ser Lys Glu Thr Asn Gin Lys Pro Tyr Lys Glu Thr Tyr Gly lie Ser 
305 310 315 320 



His lie Thr Arg His Asp Met Leu Gin lie Pro Glu Gin Gin Lys Asn 
325 330 335 



Glu Lys Tyr Gin Val Pro Glu Phe Asp Ser Ser Thr lie Lys Asn lie 
340 345 350 



Ser Ser Ala Lys Gly Leu Asp Val Trp Asp Ser Trp Pro Leu Gin Asn 
355 360 365 



Ala Asp Gly Thr Val Ala Asn Tyr His Gly Tyr His He Val Phe Ala 
370 375 380 



Leu Ala Gly Asp Pro Lys Asn Ala Asp Asp Thr Ser He Tyr Met Phe 
385 390 395 400 



Tyr Gin Lys Val Gly Glu Thr Ser He Asp Ser Trp Lys Asn Ala Gly 
405 410 415 



Arg Val Phe Lys Asp Ser Asp Lys Phe Asp Ala Asn Asp Ser He Leu 
420 425 430 



Lys Asp Gin Thr Gin Glu Trp Ser Gly Ser Ala Thr Phe Thr Ser Asp 
435 440 445 



Gly Lys He Arg Leu Phe Tyr Thr Asp Phe Ser Gly Lys His Tyr Gly 
450 455 460 



Lys Gin Thr Leu Thr Thr Ala Gin Val Asn Val Ser Ala Ser Asp Ser 
465 470 475 480 



Ser Leu Asn He Asn Gly Val Glu Asp Tyr Lys Ser He Phe Asp Gly 
485 490 495 



Asp Gly Lys Thr Tyr Gin Asn Val Gin Gin Phe He Asp Glu Gly Asn 
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500 



505 



510 



Tyr Ser Ser Gly Asp Asn His Thr Leu Arg Asp Pro His Tyr Val Glu 
515 520 525 



Asp Lys Gly His Lys Tyr Leu Val Phe Glu Ala Asn Thr Gly Thr Glu 
530 535 540 



Asp Gly Tyr Gin Gly Glu Glu Ser Leu Phe Asn Lys Ala Tyr Tyr Gly 
545 550 555 560 



Lys Ser Thr Ser Phe Phe Arg Gin Glu Ser Gin Lys Leu Leu Gin Ser 
565 570 575 



Asp Lys Lys Arg Thr Ala Glu Leu Ala Asn Gly Ala Leu Gly Met lie 
580 585 590 



Glu Leu Asn Asp Asp Tyr Thr Leu Lys Lys Val Met Lys Pro Leu lie 
595 600 605 



Ala Ser Asn Thr Val Thr Asp Glu lie Glu Arg Ala Asn Val Phe Lys 
610 615 620 



Met Asn Gly Lys Trp Tyr Leu Phe Thr Asp Ser Arg Gly Ser Lys Met 
625 630 635 640 



Thr lie Asp Gly lie Thr Ser Asn Asp lie Tyr Met Leu Gly Tyr Val 
645 650 655 



Ser Asn Ser Leu Thr Gly Pro Tyr Lys Pro Leu Asn Lys Thr Gly Leu 
660 665 670 



Val Leu Lys Met Asp Leu Asp Pro Asn Asp Val Thr Phe Thr Tyr Ser 
675 680 685 



His Phe Ala Val Pro Gin Ala Lys Gly Asn Asn Val Val He Thr Ser 
690 695 700 



Tyr Met Thr Asn Arg Gly Phe Tyr Ala Asp Lys Gin Ser Thr Phe Ala 
705 710 715 720 



Pro Ser Phe Leu Leu Asn He Lys Gly Lys Lys 
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Thr Ser Val Val Lys 



725 730 735 

Asp Ser lie Leu Glu Gin Gly Gin Leu Thr Val Asn Lys 
740 745 

<210> 21 
<211> 921 
<212> DNA 

<213> Salmonella typhi 



<400> 21 
atgactagta 


t t t t tgcaga 


acaaactgta 


gagg tag tra 


aaagcgcgaL 


/~i /-y a *Zi /~< r—* n f** -~\ 

CyaddLCgLd 


fin 


gatggggcat 


j____4__.i_4-4- — . 

tagat. c z z ta 


t aacaaatac 


ct cgaccagg 


uca cccccug 


yaaydCCLLC 


1 c. U 


gatgaaacca 


taaaagagt t 


aagccgt tt t 


aaacaggagt 


act cgcagga 


agcL.T_cr.gEi- 


i fin 


ttagttggtg 


atattaaagt 


zz tgcLtaLg 


gacagccagg 


acaagtat t t 


tgaagcgaca 


Z fl U 


caaactgttt 


atgaatggtg 


tggtgtcgtg 


acgcaat tac 


t ctcagcgta 


tattttdcta 




tttgatgaat 


ataatgagaa 


aaaagcatca 


gcccagaaag 


acat t ct cat 


taggatat ta 




gatgatggtg 


tcaagaaact 


gaatgaagcg 


caaaaatctc 


tcctgacaag 


ttcacaaagt 


420 


ttcaacaacg 


cttccggaaa 


actgctggca 


ttagatagcc 


agttaactaa 


tgatttttcg 


480 


gaaaaaagta 


gttatttcca 


gtcacaggtg 


gatagaattc 


gtaaggaagc 


ttatgccggt 


540 


gctgcagccg 


gcatagtcgc 


cggtccgttt 


ggattaatta 


tttcctattc 


tattgctgcg 


r r\r\ 

bUU 


ggcgtgattg 


aagggaaatt 


gattccagaa 


ttgaataaca 


ggctaaaaac 


agtgcaaaat 


660 


ttctttacta 


gcttatcagc 


tacagtgaaa 


caagcgaata 


aagatatcga 


tgcggcaaaa 


720 


ttgaaattag 


ccactgaaat 


agcagcaatt 


ggggagataa 


aaacggaaac 


cgaaacaacc 


780 


agattctacg 


ttgattatga 


tgatttaatg 


ctttctttat 


taaaaggagc 


tgcaaagaaa 


840 


atgattaaca 


cctgtaatga 


ataccaacaa 


cgtcatggta 


agaagacgct 


tttcgaggtt 


900 


cctgacgtcg 


ctagctgata 


a 








921 


<210> 22 
<211> 1102 
<212> DNA 

<213> Salmonella typhi 










<400> 22 
ggaggtaata 


ggtaagaata 


ctttataaaa 


caggtactta 


attgcaattt 


atatatttaa 


60 


agaggcaaat 


gattatgacc 


ggaatatttg 


cagaacaaac 


tgtagaggta 


gttaaaagcg 


120 
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CgaiCyaadC 


s—> p» s~\ 3 p» —1 4- p-f p» 

cgcagauggg 


Pf /""• 3 4p +■ 3 PT — 1 4- /-» 

gCaLLdyaUC 


4-4-4-3-4- 3 3 3 3 

LttalddCdd 


dLdLLLtydt 


tdgy Lcaccc 


x 0 u 


CCtyyaaydC 


p> 4- 4- 4- p» 3 +" pt 3 a 

CLLtyaCydd 


appaf 3333 py 

aCCaLadady 


3 pt 4- 4- -\ a rtppn 

dgLLddycLy 


■hht*haaaparr 
U L. L Ldddtdy 


narfl"apt*prfp 

ydy LdLtcgc 




dygaayCLLL. 
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<210> 23 

<211> 1102 

<212> DNA 

<213> Salmonella paratyphi 
<220> 

<221> CDS 

<222> (75) . . (986) 

<400> 23 

ggaggcaata ggtaggaata agttataaaa caatagctta attgeaattt atatatttaa 60 

agaggcaaat gatt atg act gga ata ttt gca gaa caa act gta gag gta 110 
Met Thr Gly He Phe Ala Glu Gin Thr Val Glu Val 
15 10 

gtt aaa age gcg ate gaa acc gca gat ggg gca tta gat ttt tat aac 158 
Val Lys Ser Ala lie Glu Thr Ala Asp Gly Ala Leu Asp Phe Tyr Asn 
15 20 25 



24/32 



aaa tac etc 

Lys Tyr Leu 
30 

aaa gag tta 

Lys Glu Leu 
45 

tta gtt ggt 

Leu Val Gly 



ttt gaa gcg 
Phe Glu Ala 



tta etc tea 
Leu Leu Ser 
95 

gca tea gcg 
Ala Ser Ala 
110 

aat aaa ctg 
Asn Lys Leu 
125 

ttc aac aac 
Phe Asn Asn 



aat gat ttc 
Asn Asp Phe 



att cgt aag 
lie Arg Lys 
175 

ccg ttt gga 
Pro Phe Gly 
190 

ggg aaa ttg 
Gly Lys Leu 
205 

ttc ttt act 
Phe Phe Thr 



gat gcg gca 
Asp Ala Ala 



gac cag gtt 
Asp Gin Val 



age cgt ttt 
Ser Arg Phe 
50 

gat att aaa 
Asp lie Lys 
65 

aca caa act 
Thr Gin Thr 
80 

gcg tat att 
Ala Tyr lie 



cag aaa gac 
Gin Lys Asp 



aat gaa gcg 
Asn Glu Ala 
130 

get tea gga 
Ala Ser Gly 
145 

teg gaa aaa 
Ser Glu Lys 
160 

gaa get tat 
Glu Ala Tyr 



tta att att 
Leu lie lie 



att cca gaa 
lie Pro Glu 
210 

age tta tea 
Ser Leu Ser 
225 

aaa ttg aaa 
Lys Leu Lys 
240 



ate ccc tgg 
lie Pro Trp 
35 

aaa cag gag 
Lys Gin Glu 



gtt ttg ctt 
Val Leu Leu 



gtt tat gaa 
Val Tyr Glu 
85 

tta eta ttt 
Leu Leu Phe 
100 

att etc ate 
lie Leu lie 
115 

caa aaa tct 
Gin Lys Ser 



aaa ctg ctg 
Lys Leu Leu 



agt agt tat 
Ser Ser Tyr 
165 

gee ggt get 
Ala Gly Ala 
180 

tec tat tct 
Ser Tyr Ser 
195 

ttg aat gac 
Leu Asn Asp 



gtc aca gtg 
Val Thr Val 



tta gee act 
Leu Ala Thr 
245 



aag ace ttt 
Lys Thr Phe 
40 

tac teg cag 
Tyr Ser Gin 
55 

atg gac age 
Met Asp Ser 
70 

tgg tgt ggt 
Trp Cys Gly 



gat gaa tat 
Asp Glu Tyr 



agg ata tta 
Arg lie Leu 
120 

etc ctg gga 
Leu Leu Gly 
135 

gca tta gat 
Ala Leu Asp 
150 

ttc cag tea 
Phe Gin Ser 



gca gca ggc 
Ala Ala Gly 



att get gcg 
He Ala Ala 
200 

agg eta aaa 
Arg Leu Lys 
215 

aaa caa gcg 
Lys Gin Ala 
230 

gaa ata gca 
Glu He Ala 



gat gaa ace 
Asp Glu Thr 



gaa get tct 
Glu Ala Ser 



cag gat aag 
Gin Asp Lys 
75 

gtc gtg acg 
Val Val Thr 
90 

aat gag aaa 
Asn Glu Lys 
105 

gat gat ggc 
Asp Asp Gly 



agt tea caa 
Ser Ser Gin 



age cag tta 
Ser Gin Leu 
155 

cag gtg gat 
Gin Val Asp 
170 

ata gtc gee 
He Val Ala 
185 

ggc gtg att 
Gly Val He 



gca gtg caa 
Ala Val Gin 



aat aaa gat 
Asn Lys Asp 
235 

gca att ggg 
Ala He Gly 
250 



ata 206 
He 



gtt 254 

Val 

60 

tat 302 
Tyr 



caa 350 
Gin 



aaa 398 
Lys 

gtc 446 
Val 



agt 4 94 

Ser 

140 

act 542 
Thr 



aga 590 
Arg 



ggt 638 
Gly 



gaa 686 
Glu 



aat 734 

Asn 

220 

ate 782 
He 



gag 830 
Glu 



25/32 



ata aaa acg gaa acc gaa aca acc aga ttc tac gtt gat tat gat gat 878 

He Lys Thr Glu Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp 
255 260 265 

tta atg ctt tct tta eta aaa gga get gca aag aaa atg att aac acc 926 

Leu Met Leu Ser Leu Leu Lys Gly Ala Ala Lys Lys Met He Asn Thr 
270 275 280 

tgt aat gaa tac caa caa agg cac ggt aag aag acg ctt etc gag gtt 974 

Cys Asn Glu Tyr Gin Gin Arg His Gly Lys Lys Thr Leu Leu Glu Val 
285 290 295 ^ 300 

cct gac ate tga tacattttca ttcgctctgt ttacttttaa cgcccgatag 1026 
Pro Asp He 

cgtgaagaaa atgagagacg gagaaaaagc gatattcaac ageccgataa acaagagtcg 1086 
ttaceggget ggegag 1102 



<210> 24 
<211> 303 
<212> PRT 

<213> Salmonella paratyphi 
<400> 24 

Met Thr Gly He Phe Ala Glu Gin Thr Val Glu Val Val Lys Ser Ala 
15 10 15 



He Glu Thr Ala Asp Gly Ala Leu Asp Phe Tyr Asn Lys Tyr Leu Asp 
20 25 30 



Gin Val He Pro Trp Lys Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 



Arg Phe Lys Gin Glu Tyr Ser Gin Glu Ala Ser Val Leu Val Gly Asp 
50 55 60 



He Lys Val Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 



Gin Thr Val Tyr Glu Trp Cys Gly Val Val Thr Gin Leu Leu Ser Ala 
85 90 95 



Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Gin 
100 105 110 
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Lys Asp He Leu He Arg He Leu Asp Asp Gly Val Asn Lys Leu Asn 
115 120 125 



Glu Ala Gin Lys Ser Leu Leu Gly Ser Ser Gin Ser Phe Asn Asn Ala 
130 135 140 



Ser Gly Lys Leu Leu Ala Leu Asp Ser Gin Leu Thr Asn Asp Phe Ser 
145 150 155 160 



Glu Lys Ser Ser Tyr Phe Gin Ser Gin Val Asp Arg He Arg Lys Glu 
165 170 175 



Ala Tyr Ala Gly Ala Ala Ala Gly He Val Ala Gly Pro Phe Gly Leu 
180 185 190 



He He Ser Tyr Ser He Ala Ala Gly Val He Glu Gly Lys Leu He 
195 200 205 



Pro Glu Leu Asn Asp Arg Leu Lys Ala Val Gin Asn Phe Phe Thr Ser 
210 215 220 



Leu Ser Val Thr Val Lys Gin Ala Asn Lys Asp He Asp Ala Ala Lys 
225 230 235 240 



Leu Lys Leu Ala Thr Glu lie Ala Ala He Gly Glu He Lys Thr Glu 
245 250 255 



Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp Leu Met Leu Ser 
260 265 270 



Leu Leu Lys Gly Ala Ala Lys Lys Met He Asn Thr Cys Asn Glu Tyr 
275 280 285 



Gin Gin Arg His Gly Lys Lys Thr Leu Leu Glu Val Pro Asp He 
290 295 300 



<210> 25 

<211> 904 

<212> DNA 

<213> Shigella flexneri 



<220> 

<221> CDS 

27/32 



<222> (1). 



. (342) 



<400> 25 

atg act gaa ate gtt gca gat aaa acg gta gaa gta gtt aaa aac gca 48 

Met Thr Glu He Val Ala Asp Lys Thr Val Glu Val Val Lys Asn Ala 
15 10 15 

ate gaa ace gca gat gga gca tta gat ctt tat aat aaa tat etc gat 96 
He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 

cag gtc ate ccc tgg cag ace ttt gat gaa acc ata aaa gag tta agt 144 
Gin Val He Pro Trp Gin Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 

cgc ttt aaa cag gag tat tea cag gca gec tec gtt tta gtc ggc gat 192 
Arg Phe Lys Gin Glu Tyr Ser Gin Ala Ala Ser Val Leu Val Gly Asp 
50 55 60 

att aaa acc tta ctt atg gat age cag gat aag tat ttt gaa gca acc 240 
He Lys Thr Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 

caa aca gtg tat gaa tgg tgt ggt gtt gcg acg caa ttg etc gca gcg 288 
Gin Thr Val Tyr Glu Trp Cys Gly Val Ala Thr Gin Leu Leu Ala Ala 
85 90 95 

tat att ttg eta ttt gat gag tac aat gag aag aaa gca tec gec cct 336 
Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Pro 
100 105 110 

cat taa ggtactggat gaeggcatea cgaagctgaa tgaagcgcaa aattccctgc 392 
His 



tggtaagctc acaaagtttc aacaacgett cegggaaact gctggcgtta gatagecagt 452 

taaccaatga tttttcagaa aaaagcagct atttccagtc acaggtagat aaaatcagga 512 

aggaagegta tgccggtgcc geagceggtg tcgtcgccgg tccatttggt ttaatcattt 572 

cctattctat tgetgeggge gtagttgaag ggaaactgat tccagaattg aagaacaagt 632 

taaaatctgt gcagagtttc tttaccaccc tgtctaacac ggttaaacaa gcgaataaag -692 

atatcgatgc cgccaaattg aaattaacca ccgaaatagc cgccatcggg gagataaaaa 752 

eggaaactga aaccaccaga ttctatgttg attatgatga tttaatgett tetttgetaa 812 

aagcagegge caaaaaaatg attaacacct gtaatgagta tcagaaaaga caeggtaaaa 872 

agacactctt tgaggtacct gaagtctgat aa 904 



<210> 26 
<211> 113 
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<212> PRT 

<213> Shigella flexneri 



<400> 26 

Met Thr Glu He Val Ala Asp Lys Thr Val Glu Val Val Lys Asn Ala 
15 10 15 



He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 



Gin Val He Pro Trp Gin Thr Phe Asp Glu Thr He Lys Glu Leu Ser 
35 40 45 



Arg Phe Lys Gin Glu Tyr Ser Gin Ala Ala Ser Val Leu Val Gly Asp 
50 55 60 



He Lys Thr Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 



Gin Thr Val Tyr Glu Trp Cys Gly Val Ala Thr Gin Leu Leu Ala Ala 
85 90 95 



Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Pro 
100 105 110 



His 



<210> 27 

<211> 1080 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (121) . . (1032) 
<400> 27 

agaaataaag acattgacgc atcccgcccg gctaactatg aattagatga agtaaaattt 60 

attaatagtt gtaaaacagg agtttcatta caatttatat atttaaagag gcgaatgatt 120 

atg act gaa ate gtt gca gat aaa acg gta gaa gta gtt aaa aac gca 168 
Met Thr Glu He Val Ala Asp Lys Thr Val Glu Val Val Lys Asn Ala 
15 10 15 
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ate gaa acc 
He Glu Thr 



cag gtc ate 
Gin Val He 
35 

cgc ttt aaa 
Arg Phe Lys 
50 

att aaa acc 
He Lys Thr 
65 

caa aca gtg 
Gin Thr Val 



tat att ttg 
Tyr He Leu 



aaa gac att 
Lys Asp He 
115 

gaa gcg caa 
Glu Ala Gin 
130 

tec ggg aaa 
Ser Gly Lys 
145 

gaa aaa age 
Glu Lys Ser 



gca tat gec 
Ala Tyr Ala 



ate att tec 
He lie Ser 
195 

cca gaa ttg 
Pro Glu Leu 
210 

ctg tct aac 
Leu Ser Asn 
225 



gca gat gga 
Ala Asp Gly 
20 

ccc tgg cag 
Pro Trp Gin 



cag gag tat 
Gin Glu Tyr 



tta ctt atg 
Leu Leu Met 
70 

tat gaa tgg 
Tyr Glu Trp 
85 

eta ttt gat 
Leu Phe Asp 
100 

etc att aag 
Leu He Lys 



aaa tec ctg 
Lys Ser Leu 



ctg ctg gcg 
Leu Leu Ala 
150 

age tat ttc 
Ser Tyr Phe 
165 

ggt gee gca 
Gly Ala Ala 
180 

tat tct att 
Tyr Ser He 



aag aac aag 
Lys Asn Lys 



acg gtt aaa 
Thr Val Lys 
230 



gca tta gat 
Ala Leu Asp 
25 

acc ttt gat 
Thr Phe Asp 
40 

tea cag gca 
Ser Gin Ala 
55 

gat age cag 
Asp Ser Gin 



tgt ggt gtt 
Cys Gly Val 



gag tac aat 
Glu Tyr Asn 
105 

gta ctg gat 
Val Leu Asp 
120 

ctg gta age 
Leu Val Ser 
135 

tta gat age 
Leu Asp Ser 



cag tea cag 
Gin Ser Gin 



gec ggt gtc 
Ala Gly Val 
185 

get gcg ggc 
Ala Ala Gly 
200 

tta aaa tct 
Leu Lys Ser 
215 

caa gcg aat 
Gin Ala Asn 



ctt tat aat 
Leu Tyr Asn 



gaa acc ata 
Glu Thr He 



gee tec gtt 
Ala Ser Val 
60 

gat aag tat 
Asp Lys Tyr 
75 

gcg acg caa 
Ala Thr Gin 
90 

gag aag aaa 
Glu Lys Lys 



gac ggc ate 
Asp Gly He 



tea caa agt 
Ser Gin Ser 
140 

cag tta acc 
Gin Leu Thr 
155 

gta gat aaa 
Val Asp Lys 
170 

gtc gee ggt 
Val Ala Gly 



gta gtt gaa 
Val Val Glu 



gtg cag aat 
Val Gin Asn 
220 

aaa gat ate 
Lys Asp He 
235 



aaa tat etc 
Lys Tyr Leu 
30 

aaa gag tta 
Lys Glu Leu 
45 

tta gtc ggc 
Leu Val Gly 



ttt gaa gca 
Phe Glu Ala 



ttg etc gca 
Leu Leu Ala 
95 

gca tec gee 
Ala Ser Ala 
110 

acg aag ctg 
Thr Lys Leu 
125 

ttc aac aac 
Phe Asn Asn 



aat gat ttt 
Asn Asp Phe 



ate agg aag 
He Arg Lys 
175 

cca ttt gga 
Pro Phe Gly 
190 

gga aaa ctg 
Gly Lys Leu 
205 

ttc ttt acc 
Phe Phe Thr 



gat gee gee 
Asp Ala Ala 



gat 216 
Asp 



agt 264 
Ser 



gat 312 
Asp 



acc 360 

Thr 

80 

gcg 408 
Ala 



cag 456 
Gin 



aat 504 
Asn 



get 552 
Ala 



tea 600 

Ser 

160 

gaa 648 
Glu 



tta 696 
Leu 



att 744 
He 



acc 792 
Thr 



aaa 840 

Lys 

240 
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ttg aaa tta acc acc gaa ata gcc gcc ate ggt gag ata aaa acg gaa 
Leu Lys Leu Thr Thr Glu He Ala Ala He Gly Glu He Lys Thr Glu 
245 250 255 



888 



act gaa aca acc aga ttc tac gtt gat tat gat gat tta atg ctt tct 936 

Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp Leu Met Leu Ser 
260 265 270 

ttg eta aaa gaa gcg gcc aaa aaa atg att aac acc tgt aat gag tat 984 

Leu Leu Lys Glu Ala Ala Lys Lys Met He Asn Thr Cys Asn Glu Tyr 

275 280 285 

cag aaa aga cac ggt aaa aag aca etc ttt gag gta cct gaa gtc tga 1032 

Gin Lys Arg His Gly Lys Lys Thr Leu Phe Glu Val Pro Glu Val 

290 295 300 

taagegatta ttctctccat gtactcaagg tataaggttt atcacatt 1080 



<210> 28 
<211> 303 
<212> PRT 

<213> Escherichia coli 
<400> 28 

Met Thr Glu He Val Ala Asp Lys Thr Val Glu Val Val Lys Asn Ala 
15 10 15 



He Glu Thr Ala Asp Gly Ala Leu Asp Leu Tyr Asn Lys Tyr Leu Asp 
20 25 30 



Gin Val He Pro Trp Gin Thr Phe Asp Glu Thr lie Lys Glu Leu Ser 
35 40 45 



Arg Phe Lys Gin Glu Tyr Ser Gin Ala Ala Ser Val Leu Val Gly Asp 
50 55 60 



He Lys Thr Leu Leu Met Asp Ser Gin Asp Lys Tyr Phe Glu Ala Thr 
65 70 75 80 



Gin Thr Val Tyr Glu Trp Cys Gly Val Ala Thr Gin Leu Leu Ala Ala 
85 90 95 



Tyr He Leu Leu Phe Asp Glu Tyr Asn Glu Lys Lys Ala Ser Ala Gin 
100 105 110 



Lys Asp He Leu He Lys Val Leu Asp Asp Gly He Thr Lys Leu Asn 
115 120 125 
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Glu Ala Gin Lys Ser Leu Leu Val Ser Ser Gin Ser Phe Asn Asn Ala 
130 135 140 



Ser Gly Lys Leu Leu Ala Leu Asp Ser Gin Leu Thr Asn Asp Phe Ser 
145 150 155 160 



Glu Lys Ser Ser Tyr Phe Gin Ser Gin Val Asp Lys lie Arg Lys Glu 
165 170 175 



Ala Tyr Ala Gly Ala Ala Ala Gly Val Val Ala Gly Pro Phe Gly Leu 
180 185 190 



He He Ser Tyr Ser He Ala Ala Gly Val Val Glu Gly Lys Leu He 
. 195 200 205 



Pro Glu Leu Lys Asn Lys Leu Lys Ser Val Gin Asn Phe Phe Thr Thr 
210 215 220 



Leu Ser Asn Thr Val Lys Gin Ala Asn Lys Asp He Asp Ala Ala Lys 
225 230 235 240 



Leu Lys Leu Thr Thr Glu He Ala Ala He Gly Glu He Lys Thr Glu 
245 250 255 



Thr Glu Thr Thr Arg Phe Tyr Val Asp Tyr Asp Asp Leu Met Leu Ser 
260 265 270 



Leu Leu Lys Glu Ala Ala Lys Lys Met He Asn Thr Cys Asn Glu Tyr 
275 280 285 



Gin Lys Arg His Gly Lys Lys Thr Leu Phe Glu Val Pro Glu Val 
290 295 300 
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